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The object of this journal is to record accurately and 

lucidly the latest scientific, mechanical and industrial 

news of the day. As a weekly journal, it is in a posi

tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 

articles suitable for these columns, especially when such 
articles are accompanied by photographs. 

The War Behind the Front 

GERMANY continues to carry on the war, not 
because she believes she can obtain a military 
decision at the front, but because she hopes to 

win a victory against the morale of the civil population 
behind the front. Her chance of a military decision 
slipped out of her hands long ago. In 1914 when she 
set a rear guard of Reservists at her back door on the 
Russian front, and hurled the flower of her Army ap.ainst 
France, Germany believed she had a firm grip upon that 
world victory which was to be the fruition of 40 years of 
preparation; but Joffre pried the Prussian fingers loose 
at the Marne, and at Verdun and the Somme the French 
and British tore the coveted victory entirely from her 
grasp. From those days to .these the German General 
Staff have known that their dream of a military victory 
has passed into the realm of things that might have been. 

The impossibility of a German victory-German 
threats of a great spring offensive notwithstanding
becomes clear if we look at a few simple facts. Thus, 
when the Allies hurled the German Army back at the 
Marne, France had 1,500,000 men in the fighting line 
and England a scant 100,000. Huch forces as they had 
were outnumbered in the ratio of five to three; and they 
were out ranged in artillery and outnumbered and out
watched in all the things that go to make up military 
equipment. 

Since the �Iarne, the French Army at the front has 
grown from 1,500,000 to �,OOO,OOO and the British Army 
from 100,000 to 2,500,000. In 1914, the United States 
was a spectator of the conflict; but by the time the great 
German offensive (should it ever come off), is in full 
swing we shall have several hundred thousand men at 
the front. In 1914, Germany had a potential army of 
9,500,000 men-today, one-half of that number has been 
killed, captured, permanently crippled or is dead from 
natural causes, with the result that, on the western front, 
the numerical superiority has passed from Germany to 
the Allies, who can oppose over ll,OOO,OOO men to a 
maximum of 4,500,000 German troops. In the matter 
of artillery there is an equal preponderance on the Allied 
side. Last, and by no means least important, is the fact 
that what is left of the German Army contains a far 
larger proportion than the Allied armies of men who, by 
reason of age and immature youth, are ill suited to stand 
the terrific strain of modern warfare. Nor should we in 
this comparison forget that while in the German Army 
there has been a noticeable decline in morale, due to the 
pinch of want and the sickness of heart which comcs from 
endlcss promises that are unfulfilled, the morale of the 
Allied Armies, who are well fed, steadily increasing in 
strength, and cheered by some eighteen months of all but 
unbroken victories from the Swiss border to the North 
Sea, is uniformly good. 

But if Germany despairs of a great military decision 
in the field, why docs she continue to fight? She must 
be well aware that the prolongation of the brutal war 
which she is waging deepens the resentment against her, 
and will make more hard the terms to which she must 
subscribe when she is forced to admit that she has lost 
the war. 

The answer to this question is to be found in the nota
ble successes which Germany has won in that field of 
conflict back of the front where she is a far more skilled 
antagonist than she has ever been in the sphere of military 
operations. We refer, of course, to that world-wide 
war-sccret, subtle, deadly and enormously effective, 
which she is ceaselessly wagin� among the civilian popu
lations back of the military fighting lines of the Allies. 
Here she has won victories more complete, of greater 
significance, anti with infinitely more disastrous conse
quence to her enemies, than any which she has won in the 
field. Witness the complete collapse of Russia and the 
partial collapse, in the fall of last yeiLr, of the hitherto 
indomitable Italian Armies. 

Germany's hope of victory lies in the war behind the 
front-a war \\'hich in its secrecy and cunning is as deadly 
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and difficult to deal with as the sub-bea piracy of the 
German U-boats. It was after Germany realized that 
she could never win on the sea and in the open, that she 
struck below the sea and in the dark. So, reali�ing that 
she can never conquer with the sword, she seeks to win 
out against the non-combatant's population by means of 
the subtle suggestion of failure, the secret whisperings of 
disaffection, the little spark of rumor which runs through 
men's minds like fire through dry stubble, to say nothing 
of the deliberate lie,· craftily conceived, cunningly camou
flaged, and whispered by a thousand trusted spies into 
ten thousand listening ears. 

In carrying on this war there is no weapon, however 
small, that is so insignificant as to be overlooked by the 
German propagandist; there is no influence which can 
have the slightest effect upon the morale of the people 
that is considered too small for the patient, tireless effort 
of these soldiers of secrecy in our midst, whose efficiency 
increases in the ratio of their modesty and apparent 
insignificance. Many are the current phrases which 
have originated in the secret text books of the German 
Secret Service: "Peace without Annexation or Indem
nities" (a peace which involves no acknowledgment of 
moral guilt by the vanquished). "The War Is a Stale
mate" (which suggests that Germany is so strong that 
she can never be beaten). "Look at the Map" (sug
gesting that Germany has won, and ignoring the fact. 
that her man power has decreased in the proportion in 
which her boundaries have extended). "Peace without 
Victory" (the most insidious phrase of all; for a peace 
without confession of military defeat, would be ac
claimed by Germany as a peace won by German force of 
arms.) 

It is a fact that the majority of people in this world 
never grow up, and that only a small minority develop 
that mental growth, that sense of proportion, which 
enables them to take a broad view of such far-reaching 
questions as are involved in this world war. Most 
people are intelligently concerned only with the things 
which are close at hand and readily obvious. They look, 
as it werc, through a knot-hole instead of using the sixty
degree angle of vision which every intelligent man ought 
to have; and consequently such people, and it is the great 
majority, are peculiarly sensitive to the suggest.ions of a 
propaganda, which is as subtle and difficult to detect as 
it is all-pervading and pernicious. The large majority 
of the rumQrs of disaster to our troops; of discomforts, 
sicknesses, and deaths in the cantonments; of delays, 
disorganization, and even of graft in the great war 
industries, are of enemy origin. And the pity of it all is 
that, unconsciously, there are thol!sands of well-meaning 
citizens who, because they have an ill-regulated appetite 
for the scandalous and the shocking, assist this enemy 
propaganda by repeating the enemy rumors, too ofte� 
with embellishments of their own. 

Without shutting his eyes to defects or foregoing his 
inaiienable right to criticism, it is the duty of every citizen 
to cultivate in these times of stress a spirit of healthy 
optimism. "Thoughts are things." A lie persistently 
repeated and idly passed on, even though we believe it to 
be a lie, begins, by virtue of its constant reiteration, to 
take on in our minds a color of truth. 

Therefore, it is the duty of every true patriot among us, 
whenever he stumbles upon one of these calamity howlers, 
to ask him at once for his authority, and bring it sharply 
to his mind, that, whether he �ntends to or not, he is 
actively aiding the enemy in his attempt to shatter the 
morale of the civilian population back of the fighting line. 

Alien Crews on Our Merchantships 

IN the spring of last year we published two articles 
on the all-important subject of the manning of our 
merchant marine, and the urgent necessity for 

taking the duty of providing crews for our ships out of 
the hands of the Seamen's Union and placing it in the 
hands of the � a vy. 

We knew at that time that the efficiency of our ships 
was being greatly cut down, because of the poor quality 
of the general run of seamen with which these ships were 
being manned; but because of the censorship we re
frained from giving certain particulars, which had come 
to our knowledge. 

The facts regarding the inefficient manning of our 
merchant marine were recited before the House Com
mittee on Naval Affairs by Rear Admiral Leigh Palmer, 
the Chief of Navigation, and they have now been made 
public in a speech in the House by Representative Fred 
C. Hicks, and have been published in the Congressional 
Record. 

To say that the recital of the insubordination, coward
ice and general inefficiency displayed by many of the 
crews is a most disconcerting revelation is to put the 
matter mildly. If ever watchfulness, courage, discipline, 
and a high sense of duty are demanded of a ship's crew, 
surely it is when their ship is traveling amid the multi
plieJ dangers of the submarine zone; yet the recital of 
facts by Admiral Palmer shows that these are the very 
qualities in which many of the crews furnished to our 
ships by the Seamen's Union are utterly deficient. 

In order to get first-hand and absolutely reliable 
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knowledge of conditions, Admiral Palmer sent three 
officers from his Bureau over in charge of the armed 
guard on the vessels, and they made a report from which 
the following facts are taken: 

On one ship on sailing from New York the storekeeper, 
lamplighter, boatswain and boatswain's mate were 
drunk. The crew of this ship, which is a fair sample of 
the others, was made up almost entirely of foreigners 
who could not speak even broken English. No dis
ciplinary action was taken in the case of those members 
of the crew who were under the influence of liquor and 
were incapacitated for duty. In one case, while in the 
war zone, the drill known as "abandon ship" had to be 
held on Sunday. Because of the day, it was necessary to 
pay the crew 40 cents per hour overtime. Frequently 
the naval officer who makes this report had to stop 
members of the engineers' force from smoking on ex
posed decks at night in the war zone. The offenders 
could not understand a word of English, and it was 
necessary for the officer forcibly to extinguish the 
cigaret tes. 

Although speed is a main factor of safety in the war 
zone, during the first hour of each watch, because of the 
inefficient stoking, speed was reduced from one-half to a 
full knot per hour. The vessel sailed from New York 
short about ten to fifteen men, and the capkin stated 
that frequently he sailed with as many as twenty to 
twenty-five vacancies in the ship's complement. So 
illiterate and unintelligent was this motly crew, that it 
was impossible to obtain efficient look-outs while in the 
war zone. On one occasion, while passengers were being 
removed to a relief vessel, one of the crew boarded the 
relief ship from the boat, refusing to return to the 
torpedoed ship to assist in bringing off the remaining 
passengers. This man was declared a deserter; but the 
Seamen's Union took the case up with the steamship 
company, and the decision that the man was a deserter 
was overruled. 

Representative Hicks quoted several other cases of 
failure of crews to do their best to save their ships and 
get them through the submarine zone; and from these 
we quote the case of a Captain who, on sighting a sub
marine, although his ship was convoyed, gave orders 
to abandon ship. The naval armed guard prevented 
the ship being abandoned, and at the point of the pistol 
drove the engineer force, including the Chief Engineer, 
below. The engines were started and the ship resumed 
her voyage uninjurecl. 

In the course of his speech, Representative Hicks, who 
is seeking legislat.ion to give the Navy control of the 
manning of all ships, fJuoted Andrew Furuseth, President 
of the Seaman's Union, to the effect that there are about 
five thousand Germans sailing under the Americ:J.n flag 
in different capacities. He gave it as his opinion that 
every officer and every member of a crew navigatin� a ship 
in the war zone under the American flag should be an 
American citizen, and all of them should wear the uni
form of his country. 

There is a grievous shortage of ships, and it is certain 
that such as we have should be worked to the full limit of 
their capacity. They can be rendered fully efficient 
only if they are manned by the trained seamen of our 
Navy and subjected to its rigorous discipline. The 
passage of a law transferring the manning of the merchant 
marine from the shockingly inefficient control of the 
Seamen's Union to the highly efficient control of the 
Navy should be considered one of the very first duties of 
CQngress. 

Beginning of the Astronomical Day 

As already mentioned in these columns, astron
omers are now debating the question of setting 
the astronomical day back 12 hours, so as to 

begin at midngiht and coincide with the civil day. A 
committee of the American Astronomical Society has 
been appointed to collect expressions of opinion on the 
subject from astronomers. geodesists, meteorologists, 
surveyors, navigators, and others. Those who have ideas 
to offer on this question should address Prof. W. S. 
Eichelberger, director of the Nautical Almanac, N ava! 
Observatory, Washington, D. C. The arguments are bYi 
no means all on one side. Several objections to the 
proposed plan, from the astronomical standpoint, are 
set forth editorially in the Publications of the Astro
nomical Society of the Pacific for December, 1917. 
Neither is the proposal at all new. It was made in the 
year 1801 by Laplace, and was agreed to by the French 
Bureau of Longitudes, though never adopted in the 
Connaissance des Temps. Laplace used the new system 
in his " Mecanique Celeste," and it was used by a few 
other French astronomers. The International Merid
ian Congress which met at Washington in 1884 favored 
the proposal. A few years later a committee of thf 
Canadian Institute and the Astronomical Society oj 
Toronto, collected opinions on the subject. In 189t 
the French Bureau of Longitudes expressed approvi 
of the project, on condition that it should bl 
adopted by other government institutions of the worie 
issuing ephemerides. Universal agreement is a sine qw: 
non in this matter. 
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Aeronautical 

The World's Hei�ht Record.-Lieut. Papa baa 
beaten his own world's record for high fiying ",ith a 
passenger, says the Times Milan correspondent. On an 
Italian machine he rose to 7,075 meters (23,200 feet), 
returning to camp after an hour and five minutes' 
absence. He broke the record last May, rising to 6,435 
meters (21,000 feet). Lack of oxygen prevented an even 
higher flight this time. 

Baron von Richthofen's Trophies.-From an 
illustration appearing in a recent issue of La Guerre 

Aerienne it is gathered that Baron von Richthofen, the 
well-known German in command of a German fighting 
squadron or "flying circus," has a spedal hobby for 
souvenirs of his combats. The walls of his" den" are 
decorated with the numbers or distinguishing marks 
of machines he has shot down; while the chandelier con
sists of a rotary engine from a victim's machine. 

Triplex Glass in Aviation.-The extensive use of 
triplex glass in aviation is responsible for a low casualty 
list. Time and again triplex goggles have saved the eyeS 
of aviators and triplex windows or shields have pre
vented the fliers from sustaining injuries. Recently an 
airplane fitted with a triplex window struck a tree at 
30 feet from the ground, at a speed of 90 miles an hour. 
It is reported that not a particle of glass was separated 
from the window by the impact, and the value of this 
protection to the crew can well be imagined. 

Navi�ation Li�hts for Airplanes.-For night flying 
the use of navigation lights is becoming common practice, 
for the reason that under certain conditions they are 
practically indispensable. Navigation lights are placed 
on the edge of the lower plane and are under the control 
of the pilot in the case of British machines defending 
London against air raids. These lights serve as a guide 
to other machines when flying in squadron formation. 
The German raiders, it appears, also carry navigation 
light&, and in some cases variegated lights are employed 
for signaling between the various units of an invading 
squadron. For landing the British home pilots make use 
of a flare which is dropped in order to illuminate the 
ground below. 

Commissions for Americans with Lafayette 

Escadrille.-The Adjutant-General of the Army, acting 
upon the recommendation of General Pershing, has 
issued commissions to the following American citizens 
who have been with the Lafayette Escadrille of the 
French Army. General Pershing recommended com
missions in the Aviation Reserve of the United States 
Army, and his recommendation was followep by the 
issuance of commissions as follows: As majors-William 
Thaw, John F. Huffer and Victor R. Lufbery. As 
captains-Charles J. Biddle, Phelps Collins, Kenneth 
P. Littauer, Walter Lovell, David McK. Peterson, 
Robert Soubiran, Robert L. Rockwell and Kenneth 
Marr. As first lieutenants-Paul F. Baer, Willis B. 
Haviland, Charles M. Jones, Granville A. Pollack, Leland 
L. Rounds, Joseph C. Stehlin, George E. Tllrnure, Jr., 
Frank W. Wells, Charles H. Wilcox, Charles C. Johnson, 
Charles H. Donal, Jr.; and Henry S. Jones. As captain 
for service as instructor-Dudley L. Hill. 

The Airplane Last Year.-In the matter of the 
airplanes themselves, remarks Flight in reviewing aero
nautical progress for 1917, it would appear that the chief 
feature has been the general growth in size, which gener
ally speaking applies to all the various types of machines 
in use. The little fast single-seater fighter has grown 
to proportions somewhere between the 1916 two seaters 
and the previous single-seaters. This)s principally due 
to the fitting of a larger water- cooled engine, which not 
only takes up more room and calls for a deeper and 
altogether more roomy fuselage, but which also is very 
considerably heavier and therefore requires a somewhat 
greater wing area in order to keep the landing speed 
within reasonable limits. As a type this machine has 
not changed very much. One finds the synchronized 
machine gun and in some cases, although by no means 
invariably, an additional gun capable of being swiveled. 
Altogether there seems to be, as regards the single-seater 
fighter, a tendency to increase the armament from one 
synchronized /tun to two, and to carry in addition one 
or more guns that may be fired in directions other than 
straight forward. The two-seater fighter or recon
naissance type has not undergone any radical changes 
beyond the increase in engine power which appears to be 
common to all types. It has now become, practically 
speaking, universal practice, both with the Allies and 
among our enemies, to place the pilot in the front cockpit 
and to arm him with two synchronized guns, the gunner 
being olaced in the aft seat and armed with a gun on a 
turntatJle enabling him to fire in all the directions left 
free by various parts of his own machine. Probably of 
all the types in use the one that has come to be taken up 
and developed to the greatest extent is the twin-engine 
machine. It is met with extensively in all the belligerent 
countries, and it may safely be stated that the large 
twin-engined machine has come to stay, not only for 
purposes of war but equally certainly for commercial 
fiying after the war. 
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Science 

The New Field Museum.-It is now expected that 
the new home of the Field Museum, in Chicago, which 
has been under construction since the f>ummer of 1915, 
will be ready for occupancy by August 1st, 1919. The 
building is of Georgia marble, 756 by 350 feet, and will 
cost $5,000,000. 

Earth Tremors Due to Thunder.-A peculiar effect 
of thunder was recently reported to the Weather Bureau 
by Mr. Douglas F. Manning, of Alexandria Bay, N. Y. 
During the storm, which prevailed in the evening, each 
rumble of thunder caused windows and doors to rattle, 
china ware to jar, and tremors in the earth simulating the 
shocks of an earthquake. Many persons thought that 
an earthquake was in progress. The Weather Bureau 
states that since" musical" notes of very low pitch and 
great volume are sometimes produced by a series of 
sequent or pulsating lightning discharges, the shaking 
described was probably due largely to the resonance 
response of rooms to thunder notes of this character. 

The Smithsonian Exchan�e Service and the War. 
-In view of the great extent to which scientific institu
tions in this country depend upon the international 
exchange service of the Smithsonian Institution for their 
supply of foreign literature, it is gratifying to learn that 
up to the end of the last fiscal year no shipments of such 
publications addressed to the United States had been lost 
by the torpedoing of ships or other hostilities. Since the 
beginning of the war the service had lost only three 
consignments of publications in this manner; two bound 
for India, and one for France. On the other hand, the 
service has been entirely suspended to some countries, 
and temporarily or intermittently suspended to others. 

Trachoma in Armies.-The history of every Euro
pean war shows that trachoma has gravely menaced the 
efficiency of the fighting forces, invaliding thousands and 
blinding large numbers. During the Russo-Japanese 
War the Japanese troops suffered very severely with this 
disease, and it is reported that an epidemic of it has 
occurred in France during the present struggle, having 
been introduced into that country by soldiers and 
laborers from Africa. The surgeons in our own army 
have been urged to exercise the greatest vigilance with 
respect to this disease, which is an especially serious 
danger in posts and camps located in some of the south
western states, where trachoma is known to be endemic. 

Effects of Low Temperatures on Plants.-The 
UnitedBtates Bureau of Plant Industry has been making 
a laboratory study of the process known to gardeners as 
"hardening off" plants, by exposing them to low but 
not injurious temperatures to increase their hardiness. 
It is found that as the plant becomes increasingly re
sistant to cold the cell sap becomes more concentrated. 
When temperatures are carried low enough to produce 
injury, a change of reaction in the plant juices takes place, 
and proteins are probably precipitated. If the change 
in reaction does not go too far, the cell recovers, but not 
otherwise. This is, of course, a subject to which much 
attention has been paid by biochemists, but the chemistry 
of freezing in plants remains obscure. 

Italian Earthquakes.-Statistics recently published 
by A. Cavasino show that 5,922 earthquakes were re
corded in Italy during the years 1891-1910; an average 
of 296 a year. Signor Cavasino also states that the 
Messina earthquake of 1908 was followed by no less than 
1,227 aftershocks. His statistics throw some light on the 
question of the relative frequency of earthquakes by 
day and by night. It has been alleged that the supposed 
greater frequency of nocturnal quakes is only apparent, 
being due to the fact that quiet conditions at night make 
the shocks more readily perceptible. It appears, how
ever, that considering only those shocks which were so 
intense that they could not have escaped notice at any 
hour, 865 occurred during the 12 night hours while only 
638 occurred during the 12 day hours. 

The Frozen Soil of Alaska.-The depth of per
manently frozen soil in polar and subpolar regions is a 
subject of perennial interest, concerning which few data 
are available. In numerous excavations made in placer 
mining in Alaska the ground is permanently frozen to 
great depths, beginning .18 inches or two feet below the 
surface. In the Klondike, according to the Geological 
Survey, the alluvium is frozen to a depth of about two 
hundred feet. At Fairbanks permanent ground frost has 
been found at many places to a depth of more than two 
hundred feet, and the deepest shaft there penetrated 318 
feet of frozen alluvium. In Seward Peninsula many 
holes in permanently frozen alluvium are more than 
seventy-five feet deep, and one is nearly two hundred 
feet deep. On the other hand, some ground in this 
region is not frozen, for reasons not understood. Accord
ing to Dr. A. H. Brooks, when the moss is stripped from 
the soil the ground thaws, and with open· cut mining 
or cultivation the upper level of permanent ground frost 
seems gradually to descend. It is therefore believed 
that this ground frost is a survival of a climate coldar 
than the present one, and is preserved by the non-con
ducting mat of moss and other vegetation. 
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Engineering 

Camoufta�in� Dynamite Ma�azine.-On one of 
the Brooklyn sections of the new rapid transit system, 
which is now being built, a clever system has been con
ceived for screening the magazine in which explosives 
are stored, from the eyes of malefactors. Around the 
magazine are boxes in which vegetables are grown. In 
this small garden beets, beans, radishes, cucumbers and 
a sprinkling of cantaloupes were raised last season. The 
result of this scheme was to adorn the space occupied by 
the contractor's plant, and to reduce the cost of living. 

Cuttin� Tanks in Two to Clear Draw-Brid�es.

An interesting expedient was re<;ently used to permit 
of transporting a number of large tanks up the Chicago 
River. There were two dozen of these tanks, and they 
had to be taken from South Chicago across the Lakes 
and through the river to West 36th street, but the 
diameter of these tanks was too large to permit of pass
ing between the piers of the draw-bridges. Accord
ingly they were sliced in two and braced with timbers. 
After they had been transported to the desired locality 
they were reassembled by adjusting the halves together 
with jacks so that the rivet holes would match. 

Dusty Roads on the Western Front.-In a recent 
issue of Engineering News Record, there is an interesting 
article on American Road Building Work in the French 
War Zone, in which attention is called to the fact that 
most of the French roads are built of water bound 
macadam, with a very small mileage of tarred surface 
back of the British lines. French limestone compacts 
readily under the road roller and makes a very good road 
building material, although it requires constant main
tenance. One of the principal objections to the water 
bound macadam, road near the front is the dust which 
rises from it in dry weather under heavy traffic. Owing 
to the scarcity of oil, it is next to impossible to keep the 
dust down. In some of the towns near the front there 
are large signs along the roadside, cautioning drivers of 
motor trucks to run their cars slowly, as fast driving 
will raise clouds of dust which are apt to draw the 
artillery fire of the enemy. The mileage of French roads 
is estimated as one mile of road for every one and one-half 
square miles of ground surface. While most of the 
French roads are of ample width, there are many second
ary routes only 18 feet wide. 

Thawin� Plant for Coal Cars.-The severe weather 
that we have been passing through has not only resulted 
in congestion of traffic, but has presented a serious 
problem in connection with the thawing of frozen coal. 
Cars have reached the vicinity of New York with the coal 
in such a solid mass that it has to be practically mined 
out of the car.. This is not a new condition. Every 
winter troubles of this sort arise, although never to the 
extent experienced this year. Sometime ago a plant was 
established at South Amboy, N. J., to thaw out frozen 
coal. This consisted of a building furnished with steam 
hose terminating in perforated pipes which could 
be driven into the frozen coal and through which live 
steam could be admitted into the coal. The result, 
however, was unsatisfactory because the steam in passing 
through the perforations merely thawed out a cylinder 
around the pipe and then escaped through this thawed
out cylinder. As a result of this experience, a new plant 
was erected in 1916 in which hot air is used in place of 
steam. A large building of concrete and steel has been 
constructed in which the coal cars are introduced on 
three tracks, each track running in a separate insulated 
room. By a system of blowers and steam coils, hot air is 
introduced into the rooms and blown against the sides 
and bottoms of the coal cars, and the coal is thawed 
without introducing further moisture into the car. 

Or�anizin� Spent Steam.-Every city has hundreds 
of exhaust pipes discharging steam into the air, says 
Power, a waste from small industrial plants which might 
be stopped by a slight expenditure for pipe extension 
which would connect these hundreds and thousands of 
non-condensing engines to the heat system of adjoining 
properties, thus heating buildings with steam which is 
going to waste, permitting the shutting down of thou
sands of heating boilers, and the diversion of coal to 
power plants which urgently need it in the present crisis. 
Power favors what is termed the isolated block central 
station for the cheapest, most economical, and most 
convenient production of heat, light, and power. This 
idea has been developed to some extent in the larger 
cities, but never on the extensive cooperative lines which 
the present fuel crisis demands. In proof that such a 
system would pay, there are cited the central steam
heating plants in many cities and suburbs, which generate 
steam for no other purpose than to supply heat to cus
tomers, not as a by-product, but as a commercial propo
sition, carrying satisfactory profit. Besides the con
venience of such a system to steam-using customers, and 
the more economical burning of fuel at central stations, 
with non-fluctuating supplies of heating steam day and 
night during winter, the isolated-block plant would make 
unnecessary the large investment in small boilers and 
furnaces for office buildings, stores, residp.nces, schools, 
churches and the like. 
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